High Tc Superconductor and its Application for Current Lead by H. Chikaraishi
§27. High Tc Superconductor and its Applica-
tion for Current Lead 
Chikaraishi, H. 
Recently high T c su percond ucting material 
have been developed and some sample wires use-
ful under temperature of 77K can be supplied. 
With this situation, we have started the research 
for a large scale current lead which connects the 
normal conducting feeder in room temperature 
and a superconducting coil in liquid helium tem-
perature. In this paper, the conceptual design 
of high Tc superconducting current lead using 
Bismuth high Tc wire is described. 
This current lead will have following merits 
con1pared with a normal conducting one. 
• Reduction of the heat generation in the low 
temperature region. 
• Reduction of the cross section of the con-
ductor. This makes the current lead to com-
pact and reduce the heat load from room 
temperature. 
Otherwise in the design of large current lead, it 
must be considered that the critical current den-
sity is decrease because of magnetic field gener-
ated by current lead itself. 
At first, the critical current of the cable in 
the ten1perature of 77K is estilnated. In this 
estimation it is assumed that the external mag-
netic field is zero and the characteristics of criti-
cal current density of wire is shown as fig. 1. The 
result is displayed in fig. 2, where the horizon-
tal axis means the conductor's outer diameter b 
and the vertical axis means critical current. The 
parameter a is inner diameter. From figure 2, it 
is cleared that the critical current is proposed 
to bl.3 because the magnetic field generated by 
the current flowing inner conductor decrease the 
critical current density of outer conductor. Also 
this figure point out that the conductors placed 
around center are not effective for the total crit-
ical current. 
With this results, the conceptual design of 
30kA class high Tc current lead was made. In 
this design, the high Tc wires are applied to the 
part in lower temperature of less than 50K. In 
this part, the critical current margin is selected 
as twice of the rating and the space factor is 
assumed as 50%. Because lower temperature 
make the critical current high, the number of su-
perconducting wires is reduced to suppress heat 
load. 
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Fig. 2. Critical current in 77K 
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lead 
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